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SRZHUHG E\ UHQHZDEOH HQHUJ\ VRXUFHV WR DFKLHYH HQHUJ\ HIILFLHQF\7KH FRQVXPHU LV HTXLSSHGZLWK VHQVRUV FRQWUROOHGE\ D
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HOHFWULFDOFRQVXPHUWKHVXSSO\IURPDUHQHZDEOHHQHUJ\VRXUFHPDNHVWKHFRQVXPHUHQYLURQPHQWDOIULHQGO\7KHILUVWDVSHFWRI
WKHVWXG\LVWRSUHVHQWWKHOLJKWLQJV\VWHPDQGWKHZRUNLQJSULQFLSOH7KH/('EDVHGOLJKWLQJPRGXOHVUHSUHVHQWVLQWKHPRGHUQ
GD\VWKHPRVWHIILFLHQWDQGUHOLDEOHOLJKWLQJV\VWHP7KHUHQHZDEOHHQHUJ\SRZHUV\VWHPLVEDVHGRQDVRODUSKRWRYROWDLFV\VWHP
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VXSSO\V\VWHPDFRPPDQGDQGFRQWUROXQLWKDVWRRSHUDWHWRHQVXUHDQDFFXUDWHV\VWHPPDQDJHPHQW7KHFRPPDQGDQGFRQWURO
XQLW KDV WR PRQLWRU WKH DYDLODEOH RU VWRUHG HQHUJ\ IURP WKH VRODU 39 V\VWHP WR UHDG WKH VHQVRUV YDOXHV WKDW VXSHUYLVH WKH
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GLIIHUHQW ZRUNLQJ SULQFLSOH >@ 7KH PDLQ REMHFWLYH RI WKH SDSHU ZDV GHYHORSHG DURXQG WKH LGHD RI VROYLQJ WKH
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x 7KHVHFRQGDSSURDFKUHJDUGVWKHSRZHUVXSSO\LQWKLVFDVHEDVHGRQDUHQHZDEOHHQHUJ\VRXUFHPRUH
VSHFLILF D VRODU SKRWRYROWDLF DSSOLFDWLRQ ZLWK D '& SRZHU EXV WR VXSSO\ HQHUJ\ WR WKH HOHFWULFDO
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7REHPRUHHQHUJ\HIILFLHQWWKDQWKHFODVVLFDOOLJKWLQJV\VWHPVDQGWREHFRPSDWLEOHZLWKD'&SRZHUV\VWHPWKH
/('EDVHGOLJKWLQJPRGXOHVDUHFRQVLGHUHGIRUWKLVDSSOLFDWLRQ>@7KH/('PRGXOHVFDQEHHDVLO\FRQWUROOHGZLWK
3:0 SXOVH ZLGWKPRGXODWLRQ GLPPHG WKURXJK D VROLG VWDWH026)(7 PHWDOR[LGH VHPLFRQGXFWRU ILHOG HIIHFW
WUDQVLVWRU VZLWFKLQJ V\VWHP E\ WDNLQJ LQWR DFFRXQW WKH PRPHQWDU\ VHQVRUV VWDWHV $V WKH YHKLFOH HQWHUV LQ WKH
DXWRPDWHGOLJKWLQJVHFWRU)LJLOOXVWUDWHVWKHV\VWHPIXQFWLRQLQJVHTXHQFHVVWDUWLQJIURPWKH³VZLWFKHGRQ´VWHSDW
WKHHQWUDQFHDQGFRQWLQXLQJXQWLOWKH³VZLWFKHGRII´VWHSZKHQWKHYHKLFOHOHDYHVWKHVHQVRUDUHD
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7KLV VHTXHQFH LV VKLIWLQJ LQ WKH GLUHFWLRQ RI WKH DFWLYDWHG VHQVRUV DV WKH YHKLFOH SDVVHV E\ >@ 7KH VKLIWHG
VHTXHQFHPDLQWDLQVWKHGLPPLQJRUGHUDVVKRZQLQ)LJ7KHRUGHURIVZLWFKLQJDVWKHILUVWVHQVRULVDFWLYDWHGLV
WKHFXUUHQWXSFRPLQJDQGWKHIROORZLQJ/('PRGXOHVDQGDIWHUWKHILUVWVKLIWLQJVHTXHQFHWKH
SUHYLRXV LV GLPPHG WR  XQWLO WKH QH[W VKLIWLQJ VHW >@ 7KLV FDQ UHGXFH VLJQLILFDQWO\ WKH HQHUJ\ FRVW DQG
RSWLPL]HVWKHIXQFWLRQLQJRIWKHOLJKWLQJV\VWHP(YHQWKRXJKWKH/('VDUHPRUHHQHUJ\HIILFLHQW>@WKDQPHUFXU\
YDSRUODPSVZLWKWKLVDXWRPDWLRQZHFDQDFKLHYHKLJKHUV\VWHPSHUIRUPDQFH
'HVLJQRIWKHOLJKWLQJV\VWHP
$ SDUWLFXODU VROXWLRQ LV SUHVHQWHG IRU WKH SRZHU VXSSO\ DQG IRU WKH ORZ FXUUHQW VHQVRU PRQLWRU DQG FRQWURO
V\VWHPFRQWLQXLQJWRGHYHORSWKHLGHDVDQGREMHFWLYHVPHQWLRQHGLQWKHSURSRVHGDSSURDFK
7KH SUHVHQWHG FDVH VWXG\ YDOXHV DUH IURP FDOFXODWLRQV DQG HVWLPDWLRQV )RU WKH H[DPSOH D  NP OHQJWK URDG
VHFWLRQZDVFRQVLGHUHG7KHGLVWDQFHEHWZHHQWZR/('PRGXOHVLVPDQGPRGXOHVDUHFRQVLGHUHGIRUNP
)RURSWLPDODQGDGPLVVLEOHOLJKWLQJOHYHO>@D:/('PRGXOHZDVFKRVHQZLWKWKHOXPLQRXVIOX[RI
OP7KLV LV WKHHTXLYDOHQWRID:PHUFXU\YDSRUODPS)RUFRQWUROOLQJDQGGLPPLQJHDFK/('PRGXOHKDVD
026)(7 GULYHU XQLW VHH )LJ 7KH 026)(7 GULYHUV DUH XVHG LQ WKH ORDG VZLWFKLQJ DV ORZ VLGH VZLWFK Q
FKDQQHOFRQWUROOHGIURPWKHFHQWUDOPLFURFRQWUROOHUXQLW>@7KH/('VDQGGULYHUXQLWVDUHSRZHUHGIURPD9
'&SRZHUEXVEDUZKLFKLVFRQQHFWHGWRWKHPDLQEDWWHU\VWRUDJHXQLW%HIRUHVL]LQJWKHEDWWHU\VWRUDJHFDSDFLW\WKH
HQHUJ\ UHTXLUHPHQWV KDYH WR EH HVWLPDWHG 7KH LQVWDOOHG SRZHU RI WKH /('V XQLWV LV 3/(' : DQG ZLWK WKH
VZLWFKLQJDQGVKLIWLQJPHWKRGLIDYHKLFOHSDVVHVE\ZLWKDQDYHUDJHRINPKWKHHVWLPDWHGHQHUJ\FRQVXPSWLRQ
IRU WKH IXOO OHQJWK VKLIWLQJ VHTXHQFH LV DSSUR[LPDWHO\ :K ,I WKH OLJKWLQJ V\VWHP ZRUNV DV LW LV ZLWKRXW DQ\
GLPPLQJ VZLWFKLQJDQGVKLIWLQJ IRUDSSUR[LPDWHO\KRXUV WKDQ WKHHQHUJ\FRQVXPSWLRQ LV(Q :KQLJKW
%XWLIWKHSURSRVHGPHWKRGZLWKWKHVHQVRUVDQGWKHDERYHPHQWLRQHGWHFKQLTXHVLVXVHGWKHHQHUJ\FRQVXPSWLRQ
IRUDQLJKWF\FOHFDQEHHVWLPDWHGDVLIDPHGLXPORZWUDIILFURDGKDVDQDYHUDJHYHKLFOHVSDVVLQJE\DQGWKH
DPRXQWRIVZLWFKLQJDQGVKLIWLQJLVFRQVLGHUHGWKHVDPHWKHQWKHFRQVXPSWLRQZLOOEH(Q :K
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)RUWKHVL]LQJRIWKHFDSDFLW\RIWKHEDWWHU\XQLWWKHFDOFXODWLRQEHJLQVZLWKWKHQHFHVVDU\HQHUJ\GHPDQG7KH
GHPDQGLV(Q :KDQGWKHV\VWHPQRPLQDOYROWDJHLV8V 9VRWKHEDWWHU\FDSDFLW\KDVWREH$KWR
VXSSO\WKHGHPDQG)RUWKHEDWWHU\WKHGHSWKRIGLVFKDUJHLVFRQVLGHUHGDQGZLWKWKLVWKHFDSDFLW\LV$K
7KLVYDOXHLVPXOWLSOLHGE\WKHFRQVWDQWDIDFWRUIRUHQYLURQPHQWWHPSHUDWXUHDQGWLPHGHJUDGLQJDQGUHVXOWVDQ
HVWLPDWHG$KEDWWHU\FDSDFLW\7KHFRQVLGHUHGVRODUUDGLDWLRQGDWDUHJDUGVDFHQWUDO5RPDQLDQUHJLRQDQGIRU
WKH DYHUDJH \HDUO\ VXQVKLQH SHULRG  KRXUVGD\ WKH IROORZLQJ VRODU 39 SDQHOV ZHUH FKRVHQ  SLHFHV RI
3PS :,PS $8PS 9FRQQHFWHGLQSDUDOOHO7KHFKDUJLQJRIWKHEDWWHULHVLVPDGHWKURXJKD$UDWHG
FKDUJHU)RUDGGLWLRQDOV\VWHPVDIHW\DEDFNXSJHQHUDWRULVFRQVLGHUHGRSWLRQDOLIWKHSULPDU\HQHUJ\VRXUFHLVQRW
SUHVHQWDSHULRGRIWLPHDQGWKHGHSWKRIWKHGLVFKDUJHLVJRLQJIRU
7KHHOHFWULFDODQGQRQHOHFWULFDOSDUDPHWHUVDUHPRQLWRUHGE\WKHPLFURFRQWUROOHUXQLW7KLVKDVWKHUHVSRQVLELOLW\
WRFRRUGLQDWH WKHRSWLPDO V\VWHPIXQFWLRQLQJ7KHHOHFWULFDOSDUDPHWHUV OLNH WKH VRODUSDQHOVYROWDJH FXUUHQW WKH
EDWWHU\ YROWDJH DQG WKH SURGXFHG HQHUJ\ DUH JDWKHUHG E\ WKH PLFURFRQWUROOHU XVLQJ DSSURSULDWH VHQVRUV DQG
WUDQVGXFHUV >@ 7KH QRQ HOHFWULFDO SDUDPHWHUV DUH WKH PRWLRQ VHQVRU DUUD\ DQG WKH GXVNGDZQ VHQVRUV 7KHVH
VHQVRUVSURYLGH LQIRUPDWLRQ IRU WKHVZLWFKLQJDQGVKLIWLQJDSSOLFDWLRQRI WKH/('VDVPHQWLRQHG LQ WKHSURSRVHG
DSSURDFK
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